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© Dicing-die bonding film. 



® A dicing-die bonding film comprising an 
ultraviolet-transmitting substrate having provided 
thereon an ultraviolet-curable pressure-sensitive ad- 
hesive layer and an adhesive layer in this order, the 
pressure-sensitive adhesive layer having been partly 
ultraviolet-cured to have cured parts and uncured 
04 parts. The film has a well-balanced combination of a 
^ holding power for supporting a semiconductor wafer 
^ during dicing .and release properties for enabling cut 
chips to be easily released together with the adhe- 
O S j ve | ayer so that even large-sized chips as larger 
O than 10 mm x 10 mm can easily be picked up. 
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FIELD OF THE INVENTION 

This invention relates to a dicing-die bonding 
film which can be used for dicing a semiconductor 
wafer inlo chips and fixing each chip picked up to 
an adherend such as a lead flame. 

B ACKGROUND OF THE INVENTION 

In circuit pattern formation, a semiconductor 
wafer, if desired with its thickness adjusted by back 
side polishing, is cut into chips (dicing step), and 
the separated chips thus formed are fixed to an 
adherend such as a lead frame with an adhesive 
(mounting stop» and then subjected to a bonding 
step. After the dicing step, the semiconductor wafer 
is usually cleaned at an appropriate liquid pressure, 
generally about 2 kg cm\ to remove the offcut, etc. 

Where an adhesive is separately applied to a 
lead frame or the chip in the treatment step, it is 
difficult to uniformly apply the adhesive, and the 
application of the adhesive needs a special appara- 
tus and much time. Therefore, a dicing-die bonding 
film which adheres and supports a semiconductor 
wafer in the dicing step and also provides an 
adhesive layer for chip fixing in the mounting step 
has been proposed as disclosed in JP-A-60-57642 
(corresponding to U.S. Patent 4,961,804) (the term 
"JP-A" as used herein means an "unexamined 
published Japanese patent application"). 

The dicing-die bonding film proposed com- 
prises a substrate having provided thereon a re- 
leasable electrically conductive adhesive layer. 
After a semiconductor wafer is cut into chips while 
being supported by the adhesive layer of the 
dicing-die bonding film, the substrate is stretched 
to release the chips along with the adhesive layer. 
The individual chips with the adhesive layer are 
then picked up and fixed to an adherend such as a 
lead frame via the adhesive layer. 

It is required for a film of this type to exhibit 
satisfactory holding power for supporting a semi- 
conductor wafer and satisfactory release properties 
so that the chips may be released together with the 
electrically conductive adhesive layer. However, it 
has never been easy to satisfy these two require- 
ments in good balance. Where, in particular, a high 
holding power is needed as in a dicing system 
using a rotary wheel cutter, it has been difficult to 
obtain a film having such a high holding power in 
good balance with the release properties. 

In order to overcome this problem, various 
improvements have been proposed to date. For 
example, JP-A-2-248064 proposes a film having an 
ultraviolet-curable pressure-sensitive adhesive layer 
between a substrate and an adhesive layer. The 
ultraviolet-curable layer is cured by ultraviolet irra- 
diation after dicing to reduce its tack to the adhe- 



sive layer so that the chips may be released with 
ease. However, the film is still unsatisfactory in 
maintaining a balance between holding power dur- 
ing dicing and release properties after the dicing. 
5 For example, large-sized chips as larger than 10 
mm x 10 mm could not easily be picked up with a 
general die bonder. 

SUMMARY OF THE INVENTION 

10 

An object of the present invention is to provide 
a dicing-die bonding film comprising a substrate 
and an adhesive layer, which has a well-balanced 
combination of a holding power for supporting a 
is semiconductor wafer during dicing and release 
properties for enabling cut chips to be easily re- 
leased together with the adhesive layer so that 
even large-sized chips as larger than 10 mm x 10 
mm can easily be picked up. 
20 As a result of extensive investigations, the in- 

ventors have now found that the above object of 
this invention is accomplished by a dicing-die 
bonding film comprising a substrate and an adhe- 
sive layer with an ultraviolet-curable pressure-sen- 
25 sitive adhesive layer being interposed there- 
between, the pressure-sensitive adhesive layer 
having been partly ultraviolet-cured beforehand to 
have its tack moderately adjusted. The dicing-die 
bonding film having such a structure satisfies both 
30 holding power during dicing and release properties 
at the time of pickup of chips in good balance and 
makes it feasible to easily release even large-sized 
chips exceeding 10 mm x 10 mm without causing 
any trouble during dicing. The present invention 
35 has been completed based on this finding. 

That is, the present invention relates to a 
dicing-die bonding film comprising a substrate hav- 
ing provided thereon an ultraviolet-curable 
pressure-sensitive adhesive layer and an adhesive 
40 layer in this order, the pressure-sensitive adhesive 
layer having been partly ultraviolet-cured. 

BRIEF DESCRIPTION OF THE DRAWING 

45 Figure 1 shows a cross section of one embodi- 

ment of the dicing-die bonding film according to 
the present invention. 

Figure 2 shows a cross section of another 
embodiment of the dicing-die bonding film accord- 
so ing to the present invention. 

Figure 3 shows a plane view of one example of 
a photomask to be used in the preparation of the 
dicing-die bonding film according to the present 
invention. 

55 Figure 4 shows a plane view of another exam- 

ple of a photomask to be used in the preparation of 
the dicing-die bonding film according to the 
present invention. 
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Figure 5 shows a plane view of still another 
example of a photomask to be used in the prepara- 
tion of the dicing-die bonding film according to the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The dicing-die bonding film of the present in- 
vention will be explained by referring to the accom- 
panying drawing, nl Fig. 1 illustrating one embodi- 
ment of the film, numerals 1, 2, 2\ and 3 indicate a 
substrate, an ultraviolet-curable pressure-sensitive 
adhesive layer, ultraviolet-cured part of pressure- 
sensitive adhesive layer 2, and an adhesive layer, 
respectively. 

Substrate 1 is a base for maintaining strength 
of a dicing-die bonding film and is generally made 
of plastics, such as polyethylene, polypropylene, 
polyester, polycarbonate, an ethylene- vinyl acetate 
copolymer, an ethylene-propylene copolymer, an 
ethylene-ethyl acrylate copolymer, polyvinyl chlo- 
ride, and a mixture thereof. 

In order to endow the substrate with antistatic 
properties, an electrically conductive deposit layer 
having a thickness of from about 30 to 500 A 
comprising a metal, a metallic alloy, or an oxide 
thereof, etc. may be provided on substrate 1. A 
laminate composed of a plurality of such antistatic 
substrates or a laminate composed of such an 
antistatic substrate and other films may also be 
employed. 

The thickness of substrate 1 is appropriately 
selected usually from a range of 5 to 200 um. 
Substrate 1 comprises an ultraviolet-transmitting 
material so that ultraviolet-curable pressure-sensi- 
tive adhesive layer 2 provided thereon may be 
ultraviolet-cured from the side of substrate 1 . 

Ultraviolet-curable pressure-sensitive adhesive 
layer 2 is a layer which increases the degree of 
crosslinking upon exposure to ultraviolet light to 
reduce its tack and simultaneously produces a 
stress through cure shrinkage. Pressure-sensitive 
adhesive layer 2 functions to support adhesive 
layer 3, which functions to fix separated chips to an 
adherend such as a lead frame, while keeping well- 
balanced adhesion and release properties. That is, 
pressure-sensitive adhesive layer 2 sticks to adhe- 
sive layer 3 with sufficient tack before ultraviolet 
irradiation but undergoes a considerable tack re- 
duction upon ultraviolet irradiation to make adhe- 
sive layer easily be released when chips are pic- 
ked up. 

Adhesives which can be used for formation of 
pressure-sensitive adhesive layer 2 include those 
disclosed in JP-A-60-1 96956, such as rubber- 
based or acrylic pressure-sensitive adhesives hav- 
ing compounded therewith a photopolymerizable 
compound, such as an addition-polymerizable 



compound containing at least two unsaturated 
bonds or an alkoxysilane containing an epoxy 
group, and a photopolymerization initiator, such as 
a carbonyl compound, an organosulfur compound, 
5 a peroxide, an amine, or an onium salt compound. 

Examples of the addition-polymerizable com- 
pound containing at least two unsaturated bonds 
include esters or oligomeric esters of acrylic or 
methacrylic acid with a polyhydric alcohol, epoxy 
10 compounds, and urethane compounds. 

The photopolymerizable compound and 
photopolymerization initiator are usually compound- 
ed in amounts of from 10 to 500 parts by weight 
and from 0.05 to 20 parts by weight, respectively, 
is per 100 parts by weight of a base polymer. If 
desired, the adhesive may further comprise a func- 
tional crosslinking agent containing one or more 
epoxy groups per molecule, such as ethylene gly- 
col diglycidyl ether, to thereby increase crosslin- 
20 king efficiency. 

Acrylic polymers to be used in the acrylic 
pressure-sensitive adhesives include those com- 
monly employed as disclosed in, e.g., JP-B-57- 
54068 and JP-B-58-33909 (the term n JP-B n as 
25 used herein means an "examined published Japa- 
nese patent application") and, in addition, those 
containing a radical reactive unsaturated group in 
the side chain thereof or containing an epoxy group 
in the molecule thereof as disclosed in JP-B-61- 
30 56264. 

The thickness of ultraviolet-curable pressure- 
sensitive adhesive layer 2 is not particularly limited 
but is suitably in the range of from 3 to 50 urn. 
The present invention is characterized in that 
35 pressure-sensitive adhesive layer 2 is partly cured 
by ultraviolet irradiation to form ultraviolet-cured 
parts 2' as shown in Fig. 1. The term "partly 
cured" means that pressure-sensitive adhesive lay- 
er 2 is cured in parts but not that the entire area of 
40 pressure-sensitive adhesive layer 2 is semicured. 
In other words, some parts of pressure-sensitive 
adhesive layer 2 have been ultraviolet-cured to 
have reduced tack whereas the other parts remain 
uncured and exhibit sufficient tack. 
45 Partial ultraviolet curing can be carried out by, 

for example, irradiating ultraviolet rays to a sub- 
strate and an ultraviolet-curable pressure-sensitive 
adhesive layer through a photomask or irradiating 
ultraviolet rays in spots. Ultraviolet irradiation may 
so be effected after forming adhesive layer 3 on 
pressure-sensitive adhesive layer 2. Further, an 
ultraviolet-curable pressure-sensitive adhesive layer 
may be once formed on a separator, partly 
ultraviolet-cured, and then transferred onto a sub- 
55 strate. 

The area ratio of ultraviolet-cured parts 2' is not 
particularly limited but in general ranges from 5 to 
95% of the total area. The ultraviolet-cured parts 
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may form any pattern, such as a line pattern 
(stripes), a polka-dot pattern, a lattice pattern, a 
checkered pattern, or a crow-footed pattern. 

Where there is a fear of curing hinderance by 
oxygen, it is desirable to block oxygen (air) from 
the surface of ultraviolet-curable pressure-sensitive 
adhesive layer 2 by any means. For example, the 
surface of pressure-sensitive adhesive layer 2 may 
be covered with a separator, or ultraviolet irradia- 
tion may be effected in a nitrogen atmosphere. 

Ultraviolet-cured parts 2' exhibit no substantial 
tack to adhesive layer 3 provided thereon, thus 
contributing to the adjustment of initial tack of the 
film as a whole. When the chips formed by dicing 
are picked up, the entire area of pressure-sensitive 
adhesive layer 2 is cured by ultraviolet irradiation. 
Tack reduction achieved as a result of the entire 
ultraviolet curing is greater than that reached when 
the pressure-sensitive adhesive layer has no pre- 
viously cured parts 2\ In addition, ultraviolet-cured 
parts 2' trigger the release of adhesive layer 3, 
making pickup of chips very easier. 

Adhesive layer 3 combines the function of sup- 
porting a semiconductor wafer during dicing and 
the function of fixing the separated chips to an 
adherend such as a lead frame. The thickness of 
adhesive layer 3 is not particularly limited but gen- 
erally ranges from about 1 to 200 urn. If desired, 
various electrically conductive substances, e.g., a 
fine powder of aluminum, copper, silver, gold, pal- 
ladium or carbon, or thermally conductive sub- 
stances, e.g., a fine powder of alumina, may be 
incorporated into adhesive layer 3 to impart various 
optional characteristics thereto. 

Adhesives which can be used for formation of 
adhesive layer 3 may be of any type of adhesives, 
inclusive of a thermoplastic type, a thermosetting 
type, and a mixed type thereof, as long as they 
exhibit tackiness in a relatively low temperature of 
120°C or less or capable of melting in that tem- 
perature to display the above-described holding 
function and fixing function. In order to obtain ad- 
hesive strength in high temperatures to an adher- 
end such as a lead frame, a thermosetting type 
adhesive or a mixture of a thermosetting type ad- 
hesive and a thermoplastic component is preferred. 

Adhesive layer 3 does not need to be a single 
layer and may have a multi-layered structure, such 
as a double layer structure composed of first adhe- 
sive layer 3a and second adhesive layer 3b as 
shown in Fig. 2 (other numerals in Hg. 2 are the 
same as in Fig. 1). The layer structure, either a 
single layer structure or a multiple layer structure, 
may be decided taking the holding-fixing function 
and the release properties on picking up into con- 
sideration. 

The dicing-die bonding film having the above- 
described construction is usually preserved with a 



separator temporarily adhered on adhesive layer 3. 
The separator is stripped off on use. 

Usage of the dicing-die bonding film, from 
which a separator is stripped, is explained below. A 

5 semiconductor wafer is held on adhesive layer 3 by 
adhesion and cut into chips along with adhesive 
layer 3 by an appropriate means, such as a rotary 
wheel cutter. The entire area of pressure-sensitive 
adhesive layer 2 is then cured by ultraviolet irradia- 

10 tion from the side of substrate 1 to reduce or 
eliminate its adhesiveness to adhesive layer 3. 
Then the separated chips are released and picked 
up with adhesive layer 3 on it from pressure- 
sensitive adhesive layer 3 and adhered to an ad- 

75 herend, such as a lead frame or a base board, via 
adhesive layer 3. Where adhesive layer 3 is of 
thermosetting type, it fixes the chip to the adher- 
end through heat curing to provide satisfactory 
heat-resistant bonding strength. 

20 As described above, since the ultraviolet-cur- 

able pressure-sensitive adhesive layer sandwiched 
in between a substrate and an adhesive layer has 
been partly cured beforehand to have its tack mod- 
erately adjusted, the dicing-die bonding film of the 

25 present invention exhibits a holding power during 
dicing and release properties during picking up of 
chips in good balance. Even when applied to such 
large-sized chips as exceeding 10 mm x 10 mm, 
the film achieves easy release and pickup of chips 

30 without involving any trouble in the dicing step. 

The present invention is now illustrated in 
greater detail with reference to Examples, but it 
should be understood that the present invention is 
not construed as being limited thereto. All the parts 

35 are by weight unless otherwise indicated. 

EXAMPLE 1 

A toluene solution of an ultraviolet-curable 

40 acrylic pressure-sensitive adhesive comprising 100 
parts of a butyl acrylate/acrylonitrile/acrylic acid 
copolymer (100/5/5 by weight; weight average mo- 
lecular weight: 300,000), 20 parts of dipentaeryth- 
ritol monohydroxypentaacrylate as a 

45 photopolymerizable compound, and 1 part of a- 
hydroxycyclohexyl phenyl ketone as a 
photopolymerization initiator was coated on a 60 
ixm thick polyvinyl chloride film and dried to form a 
pressure-sensitive adhesive layer having a thick- 

50 ness of 20 urn. The resulting film composed of a 
substrate and an ultraviolet-curable pressure-sen- 
sitive adhesive layer is designated adhesive film A. 

A methyl ethyl ketone solution containing a 
carboxyl-modified acrylonitrile-butadiene copolymer 

55 rubber, a bisphenol A type epoxy resin (epoxy 
equivalent; 450), a novolak type phenol resin 
(softening point: 75 *C), and 2-methylimidazole at a 
weight ratio of 100/60/30/1 was coated on a 50 um 
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thick release-coated polyester film as a separator 
and dried at 100°C for 10 minutes to form a first 
adhesive layer having a thickness of 10 urn. The 
resulting film composed of a separator and a first 
adhesive layer is designated adhesive film B. 

A dimethylacetamide solution containing 
polyether imide, a bisphenol A type epoxy resin 
(epoxy equivalent: 185), a novolak type phenol 
resin (softening point: 75 °C), and 2- 
methylimidazole at a weight ratio of 100/50/30/0.5 
was coated on a 50 um thick release-coated poly- 
ester film as a separator and dried at 130' C for 10 
minutes under reduced pressure of 0.5 mmHg to 
form a second adhesive layer having a thickness of 
20 urn. The resulting film composed of a separator 
and a second adhesive layer is designated adhe- 
sive film C. 

A 25 urn thick release-coated polyester sepa- 
rator film was laminated on the pressure-sensitive 
adhesive layer of adhesive film A. Photomask 4 
having a striped pattern formed of 1 mm-wide 
ultraviolet screening stripes 40 and 1 mm-wide 
ultraviolet transmitting stripes 41 as shown in Fig. 3 
was placed thereon, and ultraviolet rays were irradi- 
ated to a dose of 200 mJ/cm 2 on the pressure- 
sensitive adhesive layer via the photomask to 
thereby cure the pressure-sensitive adhesive layer 
in the parts corresponding to stripes 41 . 

Photomask 4 and the separator were removed, 
and adhesive film C was contact bonded on the 
partly cured pressure-sensitive adhesive layer with 
the second adhesive layer thereof facing inside. 
Adhesive film B was further contact bonded there- 
on with its first second adhesive layer facing inside 
to obtain a dicing-die bonding film. 

EXAMPLE 2 

A dicing-die bonding film was prepared in the 
same manner as in Example 1 , except for replacing 
polyether imide with polyether sulfone in the forma- 
tion of the second adhesive layer of adhesive film 
C. 

EXAMPLE 3 

A dicing-die bonding film was prepared in the 
same manner as in Example 1 , except for replacing 
polyether imide with polyether sulfone and replac- 
ing dimethylacetamide with methyl ethyl ketone in 
the formation of the second adhesive layer of adhe- 
sive film C. 

EXAMPLE 4 

A dicing-die bonding film was prepared in the 
same manner as in Example 1, except for using 
photomask 4 shown in Fig. 4 in which ultraviolet 



screening parts 40 and ultraviolet transmitting parts 
41 each having a 1 mm-square shape were ar- 
ranged to form a checkered pattern. 

5 EXAMPLE 5 

A dicing-die bonding film was prepared in the 
same manner as in Example 1, except for using 
photomask 4 shown in Fig. 5 in which ultraviolet 
10 screening parts 40 having a width of 0.5 mm were 
arranged to form a lattice skeleton and ultraviolet 
transmitting parts 41 corresponded to the 1.5 mm- 
squares surrounded by the lattice skeleton. 

75 COMPARATIVE EXAMPLE 1 

A dicing-die bonding film was prepared in the 
same manner as in Example 1, except that the 
partial ultraviolet curing of the pressure-sensitive 

20 adhesive layer was not carried out. 

Each of the dicing-die bonding films obtained 
in the above Examples and Comparative Example 
was evaluated in actual dicing-die bonding of a 
semiconductor wafer as follows. 

25 The separator was stripped from the dicing-die 

bonding film. A mirror-finished wafer having a di- 
ameter of 4 in. and a thickness of 370 urn was 
contact bonded to the thus exposed first adhesive 
layer with a roll at 60 • C and cut by full dicing into 

30 3 mm-square chips. The pressure-sensitive adhe- 
sive layer was cured by ultraviolet irradiation from 
the substrate side. Each chip was pushed up from 
the substrate side with an ejector needle and pic- 
ked up. The thus obtained chip was adhered to a 

35 42 alloy frame at 200 ° C, followed by post curing at 
200 • C for 30 minutes. 

In each case, the film caused no troubles dur- 
ing the dicing step, such as chip scattering, and 
the separated chips with the second adhesive layer 

40 on it could easily be released from the pressure- 
sensitive adhesive layer and picked up. Further, the 
chips fixed onto the flame showed an adhesive 
strength under shear of 15 kg or higher at room 
temperature and 1 .5 kg or higher at 200 * C in each 

45 case, which is sufficient for carrying out the subse- 
quent chip processing steps. 

Next, the same testing was repeated, except 
that the wafer on each film was cut by full dicing 
into 5 mm-square chips, 10 mm-square chips, or 

so 15 mm-square chips. As a result, in the case of 
using the films of Examples 1 to 5, the dicing step 
could be effected without any trouble, and every 
chip could be picked up satisfactorily, whereas the 
10 mm-square chips and 15 mm-square chips 

55 could not be picked up from the film of Compara- 
tive Example 1 . 

As is apparent from these test results, the 
dicing-die bonding film according to the present 
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invention, in which the pressure-sensitive adhesive 
layer sandwiched in between a substrate and an 
adhesive layer has previously been ultraviolet- 
cured in parts, enables separated chips of various 
sizes to be satisfactorily picked up. 5 

While the invention has been described in de- 
tail and with reference to specific examples thereof, 
it will be apparent to one skilled in the art that 
various changes and modifications can be made 
therein without departing from the spirit and scope ro 
thereof. 

Claims 

1. A dicing-die bonding film comprising an is 
ultraviolet-transmitting substrate having pro- 
vided thereon an ultraviolet-curable pressure- 
sensitive adhesive layer and an adhesive layer 
in this order, said pressure-sensitive adhesive 
layer having been partly ultraviolet-cured to 20 
have cured parts and uncured parts. 



cutting the wafer together with the adhe- 
sive layer of the dicing-die bonding film to 
form chips, 

irradiating ultraviolet light on the entire 
area of the ultraviolet-curable pressure-sensi- 
tive adhesive layer through the ultraviolet- 
transmitting substrate to reduce or eliminate 
the adhesiveness of the pressure-sensitive ad- 
hesive layer to the adhesive layer provided 
thereon, 

and releasing and picking up the sepa- 
rated chips with the adhesive layer on it from 
the pressure-sensitive adhesive layer and ad- 
hering the chips to an adherend via the adhe- 
sive layer. 



2- A dicing-die bonding film as claimed in Claim 
1, wherein said ultraviolet-curable pressure- 
sensitive adhesive layer comprises a pressure- 25 
sensitive adhesive containing a base polymer, 
a photopolymerizable compound, and a 
photopolymerization initiator. 



3. A dicing-die bonding film as claimed in Claim 30 
2, wherein said photopolymerizable compound 

and photopolymerization initiator are present in 
amounts of from 10 to 500 parts by weight and 
from 0.05 to 20 parts by weight, respectively, 
per 100 parts by weight of said base polymer. 35 

4. A dicing-die bonding film as claimed in Claim 
1, wherein said adhesive layer contains an 
electrically conductive substance. 

40 

5. A dicing-die bonding film as claimed in Claim 
1, wherein said adhesive layer has a single 
layer structure or a multiple layer structure. 



6. A dicing-die bonding film as claimed in Claim 45 
1 , wherein the area ratio of said cured parts is 
from 5 to 95% of the total area. 



7. A process for dicing-die bonding comprising 

the steps of: 50 

bonding a semiconductor wafer to an ad- 
hesive layer of a dicing-die bonding film com- 
prising an ultraviolet-transmitting substrate hav- 
ing provided thereon an ultraviolet-curable 
pressure-sensitive adhesive layer and an ad he- 55 
sive layer in this order, said pressure-sensitive 
adhesive layer having been partly ultraviolet- 
cured, 
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© Dicing-die bonding film. 

© A dicing-die bonding film comprising an 
ultraviolet-transmitting substrate (1) having provided 
thereon an ultraviolet-curable pressure-sensitive ad- 
hesive layer (2) and an adhesive layer (3) in this 
order, the pressure-sensitive adhesive layer having 
been partly ultraviolet-cured to have cured parts (2 1 ) 
and uncured parts. The film has a well-balanced 
combination of a holding power for supporting a 
semiconductor wafer during dicing and release prop- 
erties for enabling cut chips to be easily released 
together with the adhesive layer so that even large- 
sized chips as larger than 10 mm x 10 mm can 
easily be picked up. 
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